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SPECIFICATION 



• # 

Plastic Component with a High Riling Grade 



The invention relates to a plastic component with a high filling grade which is 
connected to a basic body. 

Plastic components with a high filling grade are components with a material 
embedded in a plastic matrix. As embedding material could, for instance, be 
considered permanent magnetic particles for the manufacture of a plastic 
bonded permanent magnet, soft magnetic particles the magnetic properties of 
which are determined by the surroun ding ele ctromagnetic fields, ceramic 
powder e.g. for the manufacture gf'sealingwas^ gcs^ as well as other powder or 
particle shaped materials. Such plastic components with a high filling grade are 
mostly manufactured through injection molding. 

As glued joints in many cases do not meet the safety requirements with regard 
to the fixing of the plastic component, the plastic component is mostly injection 
molded onto the basic body. With changing thermal conditions, in particular 
during the coclr.g of the plastic with a high filling grade after injection molding, 
contraction strains occur which may lead to cracks at the plastic component in 
the connecting area. Such cracks may result in the plastic component tearing 
off the basic body. 

This problem, for instance, occurs with plastic bonded permanent magnets 
which need to be fixed to a shaft as motor magnets or sensor magnets. For this 
purpose, the basic body to which the plastic bonded permanent magnet is fixed 
is placed on the captioned shaft by press fitting. The permanent magnets which 
are applied as motor magnets or sensor magnets are mostly designed as ring 
magnets or disk magnets being fixed to a likewise ring shaped or bush shaped 
basic body. 



1 



# # 

The object of the invention is to create a connection between a plastic 
component wiLI.- «, high filling grade, e.g. a plastic bonded permanent magnet, 
and a basic body which avoids the occurrence of cracks in the plastic 
component under changing thermal conditions. 



According to the invention, the object is solved by fixing a plastic component 
with a high filling grade of the type as described at the beginning not directly 
onto the basic body, but via at least one intermediary made of elastic material, 
with the intermediary being in gear with at least one projection in a groove or 
opening of the plastic component as a frictional and/or positive connection. 

Due to the inventive measure, the intermediary absorbs for the most part 
contraction strains of the plastic with a high filling grade under changing thermal 
conditions, in particular within the range of its projection or projections, so that 
cracks in the plastic component can be avoided. The requirements on the 
intermediate part for the avoidance of cracks can be varied to a great extent in 
dependence of the design of the plastic component with a high filling grade and 
the basic body by selection of the geometry of the projections and the elastic 
material. 



The intermediary is preferably made of plastic, the composition and Shore 
hardness of which is adapted to the physical properties of the plastic 
component with a high filling grade in order that contraction strains can be 
absorbed by the projection and/or projections of the intermediary for the 
avoidance of cracking. 

The invention is particularly suitable in case that the plastic component with a 
high filling grade, e. g. as motor magnet orsensor magnet, is designed in ring 
shape or disk shape and the intermediary is arranged at least partly at one of its 
front ends with the projection being embedded in a groove or opening at this 
front. 
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In this case, the basic body which can be designed as a metallic carrier body 
preferably consists of a bush shaped part for fixing the magnet to a shaft and a 
flange part extending to the outside to which the intermediary or intermediaries 
are fixed. 



The arrangement of the intermediary or intermediaries between the plastic 
component with a high filling grade and the basic body according to the 
invention shows the further advantage of reducing vibrations which can be 
passed by the basic body into the plastic component with a high filling grade, 
reducing mechanical tensions generated by thermal expansion or forces passed 
in a non homogeneous way, generating a thermal or electrical insulation 
between the basic body and the plastic component with a high filling grade. 

The last named advantage particularly applies when the intermediary is 
designed in ring shape or disk shape, too, and is arranged between the ring 
shaped flange part of the basic body and the ring shaped or disk shaped plastic 
component with a high filling grade. 

In a special embodiment of the invention, the intermediary is injection molded 
onto the flange part of the basic body being held by means of butt straps or 
openings at the flange part. The resulting unit is then inserted into a tool and the 
plastic with a high filling grade is being injection molded or pressed onto the 
intermediary. 



In another embodiment, the plastic with a high filling grade may first be injection 
molded or presseH on to the intermediary. Afterwards, the intermediary will be 
fixed to the flange part of the basic body as a frictional or positive connection. 

For this purpose, the intermediary may be provided with projections which reach 
through the openings at the flange part of the basic body thus producing a 
riveted joint by means of e.g. forming the ends of the projections jutting out of 
the flange part to a riveted head through ultrasonic or hot stamping. 
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Further, the intermediary may be provided with projections at its front facing the 
flange part of the basic body which reach into the openings of the flange part, 
thus forming a clip joint with the basic body. 

In another embodiment, the basic body may be designed in the form of a 
cylindrical bush with the intermediary showing a bush shaped part which is 
arranged radially to the basic body as well as an outwardly extending flange 
part at one front where the plastic component with a high filling grade is fixed. 

For fixing purposes, the basic body preferably is provided with radial openings 
with the elastic material of the intermediary reaching into the openings when 
injection molded onto the basic body. 

Just as well, the basic body can be provided at the side pointing towards the 
bush shaped part of the intermediary with a circularly running groove or slot into 
which the elastic material of the intermediary is reaching when injection molded 
onto the basic body. 

Although the invention is particularly suitable for fixing ring shaped or disk 
shaped plastic components, like e.g. plastic bonded permanent magnets, to an 
appropriate basic body designed in bush shape, it is applicable for any of the 
kind of plastic components with a high filling grade which are fixed to a basic 
body as mentioned in the beginning. 

With plastic bonded permanent magnets, it may be the case of isotropic or 
anisotropic magnets. Sucl^ magnets ma ^) contain thermoplastic or duroplastic 
plastics as a binder for the em5e3ded permanent magnetic particles. 

The basic body can be designed as one piece. Preferably it consists of metal or 
plastic. 
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The basic body can be manufactured as punching-bending part, turn part or in 
jointing technique. 

Preferred embodiments of the invention are further specified in the following 
based on the drawing. 

Figures 1 through 14 each show in the center an axial section through the 
appropriate embodiment, on the left side a front view of the embodiment in the 
center is seen from the right side, and on the right side a front view of the 
embodiment shown in the center is seen from the left side; half of each. 

The plastic components with a high filling grade 1 , 2, 3 and 4 the embodiments 
of which are shown in figures 1 through 13 are plastic bonded permanent 
magnets which are connected to a metallic basic body 5, 6, 7, 8, 9, and/or 10 
which is pressed into or onto a shaft not shown in the drawing. 

As can be further seen from the drawing, the plastic components with a high 
filling grade 1 , 2. 3. and 4 are fixed to the basic body 5, 6. 7, 8, 9, 10 and/or 1 1 
via at least one intermediary 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 and/or 23 
made of elastic plastic material, with the intermediary being embedded by a 
frictional and/or positive connection with at least one projection 24, 25 and/or 26 
in a groove 27 or opening 28 and/or 29 of the plastic component with a high 
filling grade 1 , 2, 3 and/or 4. 



The intermediaries, in particular their projections, are geometrically designed 
and the elastic plastic material selected in such a way that with changing 
thermal conditions no cracks occur at the plastic component with a high filling 
grade. 



The basic body 5 of the unit shown in figure 1 is designed as a metallic 
punching-bending part with a bush shaped part 30 to be fixed at a shaft not 
shown in the dr?..»-g and an outwardly extending flange part 31 to the front of 
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which opposite the bush shaped part 30 a disk shaped intermediary 12 is 
injection molded. Approximately around its middle, the flange part is provided 
with butt straps 32 arranged along its circumference which are bent towards the 
front opposite the bush shaped part. The disk shaped intermediate 12 is 
connected to the basic body 5 via the butt straps 32. 

At the front of the disk shaped intermediary 12 opposite the basic body 5, 
projections 24 are arranged along its circumference which are shaped in such a 
way that they show a widening towards their free end. 

For manufacturing the entire unit, the component consisting of the basic body 5 
and the intermediary 12 is being inserted into a tool and the magnetic material 
injection molded or pressed on the front of the disk shaped intermediary 12 
J which shows the projections 24. The plastic component 1 is fixed to the basic 

,j body 5 via the intermediary 12 by means of the widening projections 24 

* reaching into the magnetic material of the plastic component 1 . 

^ Together with the plastic component 1. the intermediary 12 forms a cylindrical 

hollow body, the inside diameter of which is larger than the inside diameter of 
j the bush shaped part 30 of the basic body 5. The outside radius of this part 

j borders in true alignment with the outside radius of the flange part 31 of the 

I basic body 5. 



In comparison with the unit shown in figure 1 , figure 2 shows a slightly modified 
basic body 6, the flange part 31 of which extends radially only over a part of the 
intermediary 12 and the plastic component 1. The flange part 31 is provided at 
its foredge with butt straps 32 which are bent towards the front opposite the 
bush shaped part and by means of which the intermediary 12 is connected to 
the basic body 6. 



Figure 3 shows an embodiment where the magnetic material of the plastic 
component 1 is first injection molded on a disk shaped intermediary 13. The 
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positive connection between the plastic component 1 and the intermediary 13 is 
being achieved by projections 24, as described in the above embodiments, 
which are injection molded with the magnetic material in such a way that they 
reach into the plastic component's openings 28 widening towards the inside. 

The disk shaped intermediary 13 is provided at the front opposite the plastic 
component 1 with cylinder shaped bulges reaching through openings 33 in the 
flange part 31 of the basic body 7 and which are re-shaped to a riveted head 34 
through ultrasonic or hot stamping after being connected to the basic body 7. 
The plastic component 1 is fixed to the basic body 7 via the intermediary by 
means of these riveted joints. 

Figure 4 sho ws another possibility of fixing instead oft he riveted j oint. As in the 
embodim ents according to fi gures 1 and 2, a djsTTshaped Mejroedia^ylfr was" 
injection moiaea onto the basic body 7. By means of openings 33 which are 
arranged along the circumference of the flange part of the basic body 7, the 
plastic material of the intermediary 14 emerges at the back side of the flange 
part 31 where it forms a circularly running ring shaped fixing 35. Then the 
magnetic material of the plastic component 1 was injection molded or pressed 
onto the disk shaped intermediary 14. 

Figures 5 through 8 show embodiments where the basic bodies 8, 9, 10 and/or 
11 are designed in the form of a cylindrical bush. The intermediaries 15, 16, 17 
and/or 18 are o^-ded with a bush shaped part 36 arranged radially towards 
the basic body with an outwardly extending flange part 37 at its one front to 
which the plastic component 1 is fixed as described in the above embodiments. 

The units as shown in figures 5 through 7 are preferably pressed onto a shaft 
which is not shown in the drawing, whereas the units shown in figures 6 through 
8 are suitable to be fixed in a boring which is not shown in the drawing either. 
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For the secure connection between the plastic components 1 and the basic 
bodies 8 jgd.9^ as shown in figures 5 and 6, the basic bodies 8 and 9 are 
equipped" with radial openings 38 into which the plastic material penetrates 
during injection molding of the intermediaries 15 and 16. 

The openings of the embodiments shown in figures 7 and 8 are replaced by 
circular running groovesJ9^at the side of the bush shaped basic bodies 10 
and/or 1 1 pointing towards the intermediaries 17 and 18. 



The embodiments shown in figures 9 and 10 show metallic punching-bending 
parts as basic body 7. Such parts were inserted into a tool together with the 
plastic components with a high filling grade 2 and/or 3 and the plastic was 
injection molded around them in a working cycle thus forming the intermediaries 
19 and/or 20. 



The fixing of the intermediaries 19 and 20 to the basic bodies 7, is done as 
shown in the embodiment according to figure 4. The intermediaries 19 and 20 
encompass the plastic component with a high filling grade 2 and/or 3 at the 
radial inside with a ring shaped area 40 which is provided with a circular running 
projection 25 pointing to the outside at its end opposite the basic body 7. The 
projection 25 fixes the plastic component with a high filling grade 2 and/or 3 to 
the basic body 7. 

To support the plastic component with a high filling grade 2 at the basic body, 
the embodiment as shown in figure 9 provides a circular running collar 41 at the 
radial outside of the plastic component 2. 

Figure 10 shows an embodiment where the support of the plastic component 
with a high filling grade 3 at the basic body 7 is achieved by means of some 
bulges 42 distributed along the circumference. 
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The unit of plastic components with a high filling grade 2 and 3 and 
intermediaries 19 and/or 20 as shown in figures 9 and 10 is also designed as a 
ring with rectangular radial cut, the inside diameter of which is larger than the 
inside diameter of the basic body 7. 

Figure 1 1 shows the connection of a basic body 8, designed as a punching- 
bending part, with a plastic component with a high filling grade 4 by means of 
several intermediaries 21 which are laid out in the form of pins. The pin shaped 
intermediaries 21 are inserted from the side pointing towards the bush shaped 
part of the basic body 8 into openings which are distributed along the 
circumference of the flange part of the basic body. They are adjoining the front 
of the flange part pointing towards bush shaped part with a dome shaped head 
43. At their end opposite the head 43, the pin shaped intermediaries 21 are 
provided with parts spreading sideways 44 thus serving as projections 26 as a 
fixing to the plastic component 4. The intermediaries 21 which are laid out as 
plastic clips were inserted into the borings at the flange part of the basic body 8 
before the basl^ody 8 was inserted in a mold or press. In a following working 
cycle, the magnetic material of the plastic component 4 was molded or pressed 
around the projections 26 of the pin shaped intermediaries 21 onto the front 
opposite the bush shaped part of the flange part of the basic body 8. 

F igure 12 s hows an embodiment with a disk shaped intermediary^ to the front 
of which where the projections 28 are located the magnetic material of the 
plastic component 1 was injection molded or pressed. At the opposite front, the 
intermediary 22 is provided with projections 45 which are distributed along the 
circumference and serve as a^djpjpJnTabd which are similarly designed as the 
projection s26_of the intermediaries 21 shown in figure 1 1. These projections 45 
reach through borings appropriately distributed along the circumference in the 
flange part of the basic body 9. 

Figure 13 shows an embodiment where first a disk shaped intermediary 23 was 
injection molded to the front of the flange part 31 pointing towards the bush 
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shaped part of the basic body 7 in such a way that cylindrical projections 24 
with an expanding diameter emerge through the openings 28 which are 
distributed along the circumference of the flange part 31. Then, in another 
working cycle, the magnetic material of the plastic component 1 was injection 
molded or pressed onto the opposite front of the flange part 31 . 

Figure U shows another embodiment with the flange-like part of basic body 47 
being injection molded from outside in ring shape with the plastic of the 
intermediary. The resulting unit is then inserted into a tool and the magnetic 
material of the plastic component with a high filling grade 46 is injection molded 
or pressed on. The semicircular reliefs 48 at the outside border of the flange-like 
part of the basic body 47 serve as a radial torsion protection for the plastic 
component on the basic body. 
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